Abstract This study describes the extent and distribution of gambling among Norwegian adolescents. The study assesses whether gambling frequency and expenditures and prevalence of problem gambling are associated both at the individual and aggregate (school) level, and in particular whether the total consumption model applies to gambling behaviour. Data comprised a national representative sample of 11,637 13-to 19-year-old students in 73 schools (response rate 92.3%). The Lie/Bet Questionnaire and an additional DSM-criterion on chasing the losses were applied to assess problem gambling. A majority (78.5%) had gambled during the last year and 3.1% met all three criteria for problem gambling. Gambling frequency and expenditures were much higher among problem gamblers and increased proportionally with the degree of problem gambling. The 6.1% who scored on both Lie/Bet items accounted for 59% of all gambling expenditures on slot machines. Positive and significant correlations between various indicators of problem gambling and the overall amount of gambling at the aggregate (school) level imply that the higher the overall amount of gambling and gambling expenditures are, the higher the prevalence of problem gambling, which indicates that the total consumption model also applies to gambling behaviour among adolescents.
Introduction
There is a controversy in the gambling research field on whether restrictions on gambling will reduce the extent of problems related to gambling (see Orford 2005a and commentaries on this). On the one hand, it is argued that increased availabilities to gamble is associated with more gambling and more problem gambling (Australian Productivity Commission 1999; National Research Council 1999; Orford 2005a ) whereas others (e.g. Abbott 2005; Blaszczynski 2005; Shaffer 2005 ) claim that people may gradually adapt to an increasing exposure to gambling, so that the prevalence of problem gambling may level out or decline despite increasing accessibility. The empirical evidence to support any of these views is, however, rather meagre. Indeed, Room et al. (1999) and Turner et al. (1999) found that the rate and level of gambling as well as problem gambling increased after opening of a casino, and Grun and McKeigue (2000) showed that an increase in availability of gambling in the UK led to an increase both in the overall gambling expenditure and prevalence of problem gambling. The evidence to support an 'adaptation hypothesis' (Shaffer 2005 ) is little (Shaffer et al. 2004) , although comparisons of gambling exposure and prevalence of problem gambling may suggest that the association between the two are not a straight forward one (Abbott 2006; Orford 2005b) . Hence, this is a field where more science based knowledge is of significant relevance for policy making and which may inform decisions on future regulations of the gambling market.
The Total Consumption Model
The question of whether restrictions on the gambling market may affect the prevalence of problem gambling, relates closely to whether there is an association between the overall amount of gambling in a society and the prevalence of problem gambling. In their classic article 'The population mean predicts the number of deviant individuals ' Rose and Day (1990) demonstrated that for various health risk indicators there was a strong association between the population mean and the prevalence of problems. They concluded that the ''distributions of health related characteristics move up and down as a whole: the frequency of 'cases' can be understood only in the context of a population's characteristics.'' With respect to alcohol consumption, it is well demonstrated that the distribution is typically skewed with a long right tail and of an approximate log-normal shape (Skog 1985) , and hence that mean consumption in a population is a good indicator of the proportion of heavy drinkers. Consequently, when mean consumption increases or decreases, the proportion of heavy drinkers' change accordingly (Lemmens 1991; Mäkela 2002; Skog 1985) . This is generally referred to as the total consumption model.
Such an approach has, so far only to a very limited extent been applied in the scientific literature on gambling, and whether the total consumption model applies also to gambling has only rarely been subject to empirical studies. Two evaluation studies of increased availability of gambling; the Canadian casino study Turner et al. 1999) and the UK lottery study (Grun and McKeigue 2000) , both showed that following increased availability there was an increase in both the overall amount of gambling as well as the prevalence of problem gamblers. On the other hand, studies from New Zealand did not find an increase in prevalence rates in the period from 1991 to 1999 during which there was a significant increase in gambling availability and gambling expenditures (Abbott 2006) . Comparisons of the extent of overall gambling (in terms of gambling expenditures) and prevalence of problem gambling across Australian and New Zealand jurisdictions also indicated (on the basis of nine observation points) that although prevalence of problem gambling tended to be higher with increasing extent gambling, the relationship was not straight linear.
This debate has however its origin in adult gambling. As adolescents is regarded to be an especially vulnerable group concerning problem gambling, availability to gambling venues and policy making will be of relevance in prevention of problem gambling among youth. Studies from North America and UK have shown that gambling for money is widespread among adolescents (Derevensky and Gupta 2000a, b; Derevensky et al. 2003; Griffiths 1995; Shaffer and Hall 1996; Shaffer et al. 1999) . A meta-analysis from NorthAmerica showed that 9.9-14.2% was at risk of developing problem gambling, while 4.4-7.4% showed signs of pathological gambling (Shaffer and Hall 1996, 2001; Shaffer et al. 1999) . Correspondingly, Jacobs (1989) showed in a meta-analysis that 4-6% of the adolescents had experienced serious problem gambling. In comparison, the prevalence rates in the adult population tend to be around 1-3% (Volberg 1994 ). The prevalence rates of pathological gambling are in other words 2-4 times higher among youths compared to adults (Gupta and Derevensky 1998; Shaffer and Hall 1996; Shaffer et al. 1999) .
Risk factors for problem gambling among adolescents are of several kinds. Males and ethnic minorities are overrepresented among adolescents with problem gambling, (Griffiths 1995; Gupta and Derevensky 1998; Hardoon and Derevensky 2001; Ladouceur et al. 1994; Stinchfield et al. 1997; Volberg 1994 Volberg , 1996 Volberg , 1998 Volberg and Moore 1999) . Several studies have indicated that underage gambling represents an elevated risk for developing problem gambling later on, and that this risk increases the earlier one starts (Griffiths 1990; Gupta and Derevensky 2001) . It has also been suggested that the prevalence of problem gambling is closely tied to the availability to gambling venues (Welte et al. 2004) . It seems that children and adolescents are especially attracted to gambling characterized by high speed, frequent win and continuous play like slot machines (Griffiths 1995) .
In Norway total gambling expenditures have increased significantly over the past years. Slot machine turnover has tripled from 2001 to 2005 and constitutes 66% the gambling marked (The Norwegian Gaming and Foundation Authority 2006a). Despite an age limit of 18 years, slot machines represent a highly available form of gambling for young people in Norway. Data from the European School Project on Alcohol and Drugs (ESPAD) showed that Norwegian adolescents (15-16 years) gambled significantly more frequently on slot machines compared to adolescents in most of the other European countries where slot machine gambling was reported. For instance, 40% of the Norwegian adolescents reported to gamble on slot machines at least monthly, compared to 10% of the Swedish adolescents (Hibell et al. 2000) .
The aim of the present study was to assess whether the total consumption model applies to gambling and problem gambling among youth. We addressed this in a two-stage manner, applying both individual level data and aggregate level data. First, at the individual level we wanted to assess to what extent indicators of problem gambling are associated with frequency of gambling in general and with frequency of slot machine gambling in particular, as well as with gambling expenditures. Second, at the aggregate level we wanted to assess whether or to what extent the average gambling frequency and average gambling expenditures are associated with the prevalence of very frequent gamblers and the prevalence of problem gambling.
Data and Methods

Sample
The study is based on data from the school survey ''Young in Norway-2002'', which comprised a national representative net sample of 11,637 pupils from junior and senior high school, mainly between 13 and 19 years of age. The survey was conducted in 2002 and covered a wide range of topics. The pupils were asked to complete the questionnaire at school, participation was voluntarily, and their responses were anonymous. The response rate was 92.3% (more information on data collection procedures can be found in Rossow and Bø 2003; Rossow et al. 2005) . Table 1 shows the demographic distribution for the sample.
Variables
The students were asked how often they had gambled on slot machines, scratch cards, internet gambling, poker or dice games, lotteries, sports betting, and on other money games during the last 12 months with five response categories ranging from ''several times a week'' to ''not gambled last year''. Based on mid-point values for each category these frequency variables were transformed into semi-continuous variables on number of times gambled last year, and then summarized to one single variable on number of times gambled last year. The students were also asked about maximum expenditure on all forms of gambling ever (six categories), and total expenditures on slot machines during the last week as well as during the last 30 days (both were open-ended). Based on criteria for assessment of pathological gambling (DSM-IV) we applied the following three questions to categorize problem gambling:
1. Have you ever felt the need to Bet more and more money? (Yes/No) 2. Have you ever lied to family or friends about how much you gamble? (Yes/No) 3. How often do you gamble to win back money you have lost on gambling? (four categories; 'Almost every time I lose', 'Most of the times I lose', 'Sometimes' and 'Never').
The first two questions constitute ''the Lie/Bet questionnaire'', which is assumed to have high sensitivity (.99) and specificity (.91) (Johnson et al. 1988 (Johnson et al. , 1997 and be applicable for adolescents (Götestam et al. 2004; Rossow and Molde 2006) . To ensure a level-headed result, the question about chasing from DSM-IV was included. ''Chasing the losses'' is shown to be strongly related to loss of control in gambling (O'Connor and Dickerson 2003) , and a key criterion in diagnosing pathological gambling (Lesieur and Blume 1987) .
Based on the responses to these three questions, three indicators of at-risk gambling or problem gambling were applied; (1) at least one positive response on the two Lie/Bet items; (2) positive responses on both Lie/Bet items, and (3) fulfilling all three DSM criteria (i.e. reported lying about their gambling, a need to gamble with more and more money, and always/usually attempting to win back losses). For additional validation, the criteria were checked against the data from a national prevalence study that was carried out simultaneously (Lund and Nordlund 2003) . All who fulfilled these three criteria scored three or more points on NODS, which indicates problem gambling (Gerstein et al. 1999) .
Four demographic variables were applied; gender, age, degree of urbanization and immigrant background. Degree of urbanization was collapsed into the following categories; town with more than 15,000 inhabitants, smaller town/village, and rural district. The respondents were categorized with a non-western immigrant background when both parents were born in an Asian, African or South-American country, whereas the remaining majority (one or both parents ethnic Norwegian and or from another western country) was considered to have a western background.
To explore the relationship between gambling frequency and expenditures and prevalence of frequent gamblers and problem gambling at the aggregate level, the key variables were transformed into aggregate measures (means and proportions) applying schools (n = 73) as the unit of analysis. Data was transformed from individual level and aggregated up to school level. The following aggregate measures were assessed: (1) measures of overall amount of gambling: average gambling frequency last year, average expenditures on slot machines (last week and last month), average maximum Bet; (2) measures of very frequent gambling behaviour: proportions of students being in the overall 95 percentile on gambling frequency and gambling expenditures; and (3) measures of prevalence of problem gambling: proportions of students with one or two scores on Lie/Bet, proportions of students meeting all three DSM criteria, and proportions of students who gambled at least once a week. As the number of students per school varied, the aggregate data were weighted to account for school size. Moreover, very small schools (less than 250 students) were excluded from these analyses.
Statistical Analyses
In analyses of individual level data chi-square statistics were used to test for differences in the distribution of categorical variables, and F-test was used for continuous variables. Distributions of variables on gambling frequencies and gambling expenditures were described in terms of mean, range and skewness. In analyses of aggregate level data variables associations between means and proportions of gambling behaviour and problem gambling were assessed by correlation coefficients (Pearson's r).
Results
Individual Level Analyses
A total of 78.5% of the adolescents reported some form of gambling within the last year. Gambling on slot machines was most frequently reported by the adolescents; 57% of the 13-to 19-year-olds had gambled on slot machines in the preceding year and 13% had done so at least once a week. The mean gambling frequency on slot machines over the last year was 16.8 times, and gambling on slot machines constituted one third (35%) of the estimated overall number of gambling occasions among the 13-to 19-year-olds. The variable on overall gambling frequency was skewed to the right; 75% of students gambled less frequently than the average of 48 times per year, 13% of the students gambled more than twice as often as the average, and among those who had gambled in the preceding year, the upper 10% who had gambled most frequently (the 90th percentile) accounted for half (49%) of all reported gambling occasions among the students. Correspondingly; the variable on slot machine expenditures during the last week was also skewed to the right; 80% of all students reported no expenditures on slot machines in the preceding week. Among those who had spent money on slot machines in the preceding week three fourths (76%) had spent less than the average amount (10 Euro), whereas the upper 10% (i.e. 2% of all the students) who had spent the most money on slot machines accounted for half (51%) of the total reported expenditures. If we assume that this is a reliable measure of slot machine expenditures; (1) that the reference period (last week) was representative for the entire year; (2) and that the sample was representative for all Norwegian teenagers-this implies that Norwegian teenagers on average were spending 520 Euros each and that Norwegian teenagers in total spent more than 25 million Euros on slot machines in 2002. Official records show that Norwegians spent 1.94 billion Euros on slot machines in 2002 (The Norwegian Gaming and Foundation Authority 2003), which corresponds to an average expenditure of 599 Euros per inhabitant 13-69 years. A previous study of gambling behaviour in the Norwegian adult population showed that the highest overall gambling expenditures were in the age group 18-24 years and that slot machine gambling is much more frequent among teenagers and young adults (below 24 years) (Lund and Nordlund 2003) . Thus, the reported slot machine expenditures among the respondents in this study seem to provide a fairly good estimate of Norwegian teenagers' expenditures on slot machines. It should be noted that a total of 26% of those who reported that they had gambled on slot machines last week reported zero expenditures on slot machines. This can be interpreted in several ways; (a) as inconsistent responses, (2) that the losses (or winnings) were counterbalanced or so small that they where ignored, (3) and/or that the gambling session resulted in winnings, and then not considered as gambling expenditures.
Average gambling frequency in the past year, maximum gambling Bets and average expenditures on slot machines in the past week were all significantly higher among boys than among girls, whereas the distribution patterns by age, immigrant background and degree of urban dwelling differed for overall gambling frequency, maximum Bets and slot machine expenditures (Table 1 ).
Prevalence of Problem Gambling
A total of 21% of the students responded positively on one or both Lie/Bet items; 6% scored on both Lie/Bet items and 3% met all three DSM criteria. These proportions were significantly higher among boys than among girls; they were higher among the 16-to 17-year-olds than in the other age groups and higher among those who lived in more or less urban areas as compared to rural areas. As can be seen from Table 1 the relative difference in prevalence of problem gambling between various demographic groups were more distinct when stricter criteria (i.e. all three DSM criteria) were applied. Table 2 shows the observed individual level associations between the extent of gambling (gambling frequency, maximum Bets and expenditures on slot machines) and the three indicators of at risk gambling or problem gambling. It was evident that both gambling frequency and expenditures on slot machines were much higher among problem gamblers than others, and that the gambling frequency and expenditures increased with the degree of gambling related problems. Furthermore, the adolescents with gambling related problems accounted for a relatively high proportion of the total amount of gambling, and even more so with respect to expenditures on slot machines.
Associations Between the Total Amount of Gambling and Problem Gambling
The proportion who had a positive response on at least one Lie/Bet item constituted 20.8% of the participants. However, this proportion accounted for more than 2/3 of the adolescent's total expenditures (71.7%) on slot machines last week. The 6.1% who had a positive reply on both Lie/Bet questions accounted for 60% of the slot machine expenditures last week. By narrowing the problem gambling group to those who answered positive on all three DSM criteria, these 3.1% of the adolescents accounted for almost 1/3 of the total expenditures on slot machines. We also found that the average number of times gambled last year and average expenditures on slot machines and maximum Bet increased with severity of problem gambling. The proportion of very frequent gamblers ([206 times per year) and the proportion of those with very high slot machine expenditures ([4.5 Euro last week) (i.e. those who were in the 95th percentile on the gambling frequency variable and the slot machine expenditure variables for the entire sample) were highly correlated with average expenditures on slot machines; average annual gambling frequency and average maximum Bet (Table 3) . In other words; the higher the overall amount of gambling or the higher the overall amount of slot machine expenditures, the higher was also the proportion of very frequent gamblers and the proportion of adolescents with very high expenditures. This is further illustrated in Figs. 1 and 2 . Correlations between average gambling frequency and the proportions of problem gambling were positive and moderate; the correlation between average slot machine gambling frequency and the proportion with positive score on all three DSM criteria was 0.47. The correlation between average slot machine expenditures and the proportion with positive scores on both Lie/Bet items was 0.63.
Discussion
The present study found that gambling was reported by a majority of Norwegian adolescents, yet the distribution of gambling was skew and a small fraction of the pupils accounted for the majority of gambling events and gambling expenditures. Frequent gambling, high gambling expenditures and problem gambling were more often reported by boys and adolescents with non-western immigrant background. Despite the 18-year age limit on slot machines, this was the game most frequently played. The findings in this study resemble those from previous studies in other countries in several respects; the widespread engagement in gambling among adolescents (Ladouceur et al. 1999) ; the higher gambling frequency and proportion of problem gambling among boys (Fisher 1999; Hardoon and Derevensky 2001; Volberg 1993 Volberg , 2002 Wallish 1993; Winters et al. 1993) , as well as the more frequent gambling and higher prevalence of problem gambling among adolescents with immigrant background (Raylu and Oei 2002) . On the other hand, the prevalence of 'at risk gambling' (as assessed by the Lie/Bet questionnaire) was four times higher in this study compared to that reported by Götestam et al. (2004) in a study conducted five years earlier than ours. This substantial disparity may to some extent be explained by methodological differences between the two studies, particularly the much smaller sample size and significantly lower response rate in Götestam et al.'s (2004) study. But, as we will argue in the following, there are also other likely and substantive explanations to this significant difference.
From this study it is evident that a substantial portion of gambling revenues derives from problem gamblers. Few studies have previously addressed this issue with respect to gambling; however a Canadian estimate indicated that the gambling revenue from adult problem gamblers varied from 6.3 to 37.5% of the total expenditures (Williams and Wood 2004) . In Williams and Wood's (2004) study a wide range of gambling types were included, whereas in the present study only expenditures on slot machine gambling were assessed, and we found that between one and two thirds of these expenditures were derived from a small group of problem gamblers. It is possible that a larger fraction of gambling expenditures being derived from a small group of problem gamblers is particularly ns-not statistical significant associated with more addictive types of games. This needs however to be further addressed in future studies as there is little empirical evidence so far in this respect. A novel finding of the present study is that we found a positive relationship between indicators of overall gambling (i.e. mean gambling frequency and expenditures on slot machines) and extent of problem gambling at the aggregate level; the higher the mean gambling activities among students in a school, the higher the proportion of problem gamblers in that school. Thus, these findings provide empirical support for a total consumption model of gambling behaviour among adolescents. The much skewed distribution and the close relationship between mean consumption and proportion of heavy or problem consumers in a population as observed in this study, represents a clear parallel to the alcohol field, where it has long been recognized that a total consumption model is applicable (Skog 1985; Skog and Rossow 2006) . Some study limitations and strengths should be noted. The lack of a full diagnostic instrument makes comparisons to other studies difficult. However, Götestam et al. (2004) reported from a study among 12-to 18-year-old Norwegians that 5.2% of the sample responded affirmatively on one or two of the Lie-/Bet items and that this corresponded well with a 4+ score on DSM-IV (pathological or 'at risk' gambling). In the present study 20.8% answered positive on one or two of the Lie-/Bet items. It is therefore reasonable to assume that if we had applied a full diagnostic instrument (e. g. SOGS-RA or DSM-IV-J) in the present study, we would have observed a significantly higher prevalence of problem gambling than the 3.1% who fulfilled all three of the three DSM criteria that were used here. Among the strengths of this study it should be noted that the sample size was large, the sample was nationally representative and the response rate was very high. By applying schools as strata in the sampling strategy, this large data set could also be analysed at the aggregate level with schools as unit of analysis.
As gambling and problem gambling are more prevalent among men than among women, one might speculate whether or to what extent the results in the present study supporting a total consumption model are driven by the observations among males. In other words, does the total consumption model apply to men only or does it also apply to women? Despite a fairly large study sample there was not sufficient statistical power in the present study to perform gender specific analyses of the validity of the total consumption model. Based on previous studies pertaining to alcohol consumption and problem drinking (that are also much more prevalent among men) there is evidence to suggest that the total consumption model in this area applies to both men and women (Lemmens 1991; Skog 1979) . Whether this is also the case with respect to gambling should be addressed in future studies.
Implications
The present study is based on cross-sectional observations, and a crucial question with respect to implications for prevention and policy making is whether a total consumption models also applies to changes over time. In other words, is it likely that in the case of a significant increase in overall gambling this will be accompanied by a significant increase in the prevalence of problem gambling, and vice versa?
The evidence for the importance of availability has been considered by official review bodies in Australia and USA. These reviews have been concluded that increased availability to gambling opportunities was associated with an increase in both gambling and problem gambling (Australian Productivity Commission 1999; National Research Council 1999) . Some other studies have also indicated a connection between the overall amount of machine gambling and the prevalence of problem gambling, related to availability of gambling venues (Grun and McKeigue 2000; Jacobs 2000; Jacques et al. 2000; Orford 2003; Volberg 2002) . Research literature is however not unambiguous in this respect and counter-arguments have been posted by Abbott (2006 ), Blaszczynski, (2005 ) and Shaffer (2005 . In Norway we have witnessed a considerable increase in availability of slot machines over the past ten years as well as a quadrupled turnover on slot machine gambling during the same period. So far few studies have provided comparable datasets to suggest whether this increase in the slot machine market has been accompanied by an increase in the number of problem gamblers in Norway. However, when comparing Götestam et al.'s (2004) estimate of 'at-risk gamblers' among Norwegian adolescents in 1997 (5%) and our estimate from 2002 based on the same criteria (21%), it seems very likely that-despite some of the methodological differences already noted-the prevalence of 'at-risk gambling' among young people has increased significantly during this period with a significant increase in overall slot machine gambling.
From a prevention point of view the validity of a total consumption model is of utter importance and has implications for determining whether a high-risk strategy or a population strategy may be most effective. While a high-risk strategy seeks to identify a fairly small group of high-risk individuals and offer them some individual protection, the population strategy seeks to control the determinants of incidence in the population as a whole (Rose 2001) . Rose and Day (1990) also noted that strategies directed toward the population as a whole is more effective than strategies directed towards risk groups. Thus, if the proportion of problem gamblers can be reduced by restricting the overall amount of gambling in a society-as implied from the total consumption model-population strategies aiming at reducing the overall gambling by controlling the determinants of gambling, may be the most effective strategy.
So far not many studies have addressed the effectiveness of various possible prevention strategies to curb the incidence and prevalence of problem gambling in a population. In Norway, as well as internationally, prevention measures like information campaigns and age limits has been initiated toward adolescents, but so far we do not know whether or to what extent these measures are effective in preventing problem gambling. There was a significant drop in slot machine expenditures in Norway after the bank note acceptors were prohibited (The Norwegian Gaming and Foundation Authority 2006b). Whether this decrease in slot machine turnover has been accompanied by a decrease in the prevalence of problem gambling is, however, yet to be examined.
Finally, we will address some implications for further research in this area. The findings of the present study need to be validated against similar studies based on data sets from other population groups (e.g. adults) and other countries or jurisdictions with different types of gambling; different gambling policies and other levels of problem gambling. As Abbott's adaptation hypothesis (2007) suggests that the prevalence of problem gambling does not follow the overall amount of gambling when increasing beyond some threshold level, it seems particularly relevant to assess whether a total consumption model applies in countries where the level of overall gambling is very high.
